In order to determine whether the development of myocardial infarction in different countries is associated with different riskfactors, 240 male survivors, aged 40 or less, were studied in nine countries.
attempted because of dissimilarity in population sampling and methodology. This study was undertaken on an international basis in order to try to obtain more uniform data in young male survivors of myocardial infarction. Epidemiological data relating predisposing factors to coronary heart disease can really only be applied to the particular country in which they were collected, though considerable similarity exists in many developed coun- tries. An attempt was made therefore to determine whether differences exist in different parts of the world, in the prevalence of risk factors and other findings in young men who developed myocardial infarction. Men under the age of 40 were chosen for study and the results from 240 patients with myocardial infarction are reported here. This series is, as far as we know, the largest reported and represents the experience over a I5-month period in I0 major hospitals.
Design of study
There were I0 participating centres in 9 countries all over the world (Table i) . Of the I0 centres, 3 were located in Asia, 2 in Europe, 2 in North America (U.S.A.), i in Africa, i in Australia, and i in New Zealand. The co-ordination of the study and the evaluation of the results were undertaken in Edinburgh. In I970, a pilot study was conducted in order to assess the feasibility of the project and to establish the design of the study. The main study was undertaken from I January I972 to 3I March 1973. During this time, each centre collected consecutive patients presenting at the age of 40 or under with myocardial infarction, who attended a second time 6 weeks to 6 months after the infarct, when the clinical and laboratory indices were recorded. The study comprised only the survivors who could be re-examined within the required period. Patients who died after the acute stage and before they could be reviewed or patients who could not be reviewed within 6 weeks to 6 months after infarct because they lived too far away from the hospital or because they refused to co-operate were not included in the study. Fifteen patients were excluded by the co-ordinating centre before the evaluation of the results, because data were incomplete.
The following data were recorded for each patient during recovery from the acute episode of myocardial infarct: criteria for diagnosis, family history, previous medical history, and smoking history. The mean interval between the myocardial infarct and the second examination, when the clinical data and laboratory indices were recorded, was I3.9 weeks ( 
Results

Serum cholesterol
The results of serum cholesterol after myocardial infarction have been plotted as a cumulative frequency distribution curve (Fig. i) (Carlson and Bottiger, 1972) and was present in 25 per cent of all the subjects. Table 2 shows the centres listed in order of prevalence for serum cholesterol levels over 7.25 mmol/l (280 mg/dl.) Hypercholesterolaemia was uncommon in Singapore and Bombay, while it was much more frequent in all the other centres with an especially high prevalence in Tel Aviv and Edinburgh. Melbourne had an intermediate position between the two centres with lower values and the six with higher ones. The difference between these two groups was satistically significant (P < o.oi).
Serum triglycerides
The results of serum triglycerides are also shown on a cumulative frequency distribution curve (Fig. 2 (Table 6 ). In contrast, there were no or only a few obese men in Bombay, Melbourne, Singapore, and Edinburgh. The differences between these two groups was statistically significant (P < o.OOi).
Diabetes
The results of the fasting glucose after myocardial infarction are shown in Fig. 3 ing to the criteria of the British Diabetic Association (Fitzgerald and Keen, i964 ) (i-hour value over 9.9 mmol/l (i8o mg/dl) and 2-hour value over 6.6 mmol/l (I20 mg/dl)), a total of I2 or 8 per cent of these I54 patients showed a diabetic glucose tolerance.
Uric acid
The results of uric acid are shown on a cumulative frequency distribution curve (Fig. 4) Fig. I ).
group.bmj.com on June 25, 2017 -Published by http://heart.bmj.com/ Downloaded from was common in Los Angeles/Atlanta and Cape Town, there was no case in Tel Aviv, Bombay, and Edinburgh. The difference between these two groups was statistically significant (P < o.ooi).
Family history A positive family history of coronary heart disease was a common finding. Of all 240 patients, 37 (I'5) had lost their fathers, I7 (7%) their mothers, and 8 (3%°) at least one sib as a result of myocardial infarct. Only patients who said that their parents or sibs had died as a result of infarct are included and categories such as 'death from heart disease' have been omitted. A positive family history of coronary heart disease with death of I or 2 parents from infarct was very common in Edinburgh (48%y) and Auckland (37°/%), while it was less frequent in Bombay (I2%y) and Singapore (7Y4).
Other findings (Table i) The mean cardiothoracic ratio was 46.9 per cent and varied only slightly from centre to centre. The mean haematocrit was 46.3 per cent. The haematocrit was below 40 per cent in 3 per cent of all patients, while it was above 50 per cent in I5 per cent.
Discussion
This study was specially designed in order to get comparable results about young survivors of myocardial infarct and the prevalence of risk factors for coronary heart disease among them in different parts of the world, and not to record the incidence of myocardial infarct in young men in these countries. The patients were inevitably selected since they were admitted to hospitals with highly specialized units, and admission rates to hospitals will differ from country to country. Furthermore, the results relate only to the survivors; if all subjects, those who died and those who survived, were considered, the results might possibly be different. A sample of young men with myocardial infarction was used on the presumption that predisposing factors should be more evident when there is premature coronary heart disease. It is realized that low incidence areas may be in transition to higher incidence and that useful information might also be obtained from older people whose ways may have changed less.
An international study like this poses many problems. One is the lack of any control group without coronary heart disease, studied under similar conditions. Without this it is difficult to interpret the findings in the subjects studied. As there are big differences in the prevalence of risk factors in the different centres, every centre would have to establish a control group of its own. In several participating countries, this would have been a very difficult undertaking. Another is the comparability of the results. Every effort was undertaken to standardize the methods and these included meetings of all participants, the use of a uniform questionnaire, the analysing and coding in Edinburgh of all electrocardiograms according to the Minnesota code, the evaluation of all results in one centre, and the establishment of a lipid standardization programme in conjunction with that in Atlanta, Georgia. The mean interval between the myocardial infarct and the date when measurements were made was I3.9 weeks, and it is unlikely that the infarct will have much consistent influence at this stage.
Though we have always reported the results for the whole range of the population, we have, for practical reasons, introduced arbitrary cutting points and they were relatively high in this study.
The association between coronary heart disease and raised levels of plasma cholesterol and triglycerides is now firmly established (Carlson and Bottiger, I972; Albrink, Meigs, and Man, I96I; Doyle and Kannel, 1970; Kannel et al., I97I; Epstein and Ostrander, I97I; Ostrander et al., I967; Page et al., I970; Goldstein et al., I973) . The results of the present study show that, using a cutting point of 7.25 mmol/l (280 mg/dl) for cholesterol, 25 per cent of all patients studied were above this level, and for triglycerides 35 per cent of all patients were above a level of 2.26 mmol/f (2oo mg/dl). There were interesting differences in the prevalence of hypercholesterolaemia and hypertriglyceridaemia: raised serum cholesterol and triglyceride levels were common in all seven highly developed countries but uncommon in Bombay and Singapore. The cause of these low lipid levels is not known but dietary habits probably play an important role (Keys, 1970) .
Cigarette smoking is now firmly established as a risk factor for coronary heart disease (Doll and Hill, 1956; Doyle et al., I962, I964; Kannel, I966; Truett, Cornfield, and Kannel, I967) . Eighty per cent of all patients smoked, most of them more than I5 cigarettes per day. This high figure is in accordance with the findings of Blacket et al. (1973) who found a similar proportion among his patients with coronary heart disease.
Hypertension also is a well-documented risk factor for the development of coronary heart disease (Doyle and Kannel, I970; Kannel, Castelli, and McNamara, I967; Stamler, I967; (Berry et al., I966) . Low fasting glucose levels in Edinburgh have been recorded before (Oliver et al., I975) .
The importance of high uric acid levels as a risk factor for coronary heart disease is still being debated, though there is no doubt that gout itself is important (Kannel et al., I967; Hall, I965) . Our study revealed big differences between the different centres with an especially high prevalence of hyperuricaemia in Los Angeles/Atlanta and Cape Town.
The prevalence of a positive family history for coronary heart disease was high in some western centres; but it is difficult to compare the results between the different countries as the reliability of the history taken may vary greatly, especially in Bombay and Singapore.
A combined computer analysis for the three major risk factors, hyperlipidaemia (as defined), cigarette smoking, and hypertension is shown in Table 7 . Eighty-nine per cent of all patients had one or more than one of these major risk factors. Forty-eight per cent had one, 34 per cent had two, and 7 per cent had three of these factors. This Table shows clearly that the two centres, Bombay and Singapore, have a much lower prevalence of these risk factors than the other seven centres (P < o.oi). In Bombay and Singapore, serum cholesterol, serum triglycerides, and serum uric acid levels were low and obesity was uncommon. Only the prevalence of cigarette smoking and diabetes was in the same range as in the western centres. In these other seven centres, there was in general a high prevalence of combined risk factors, as shown in the analysis of the three major risk factors (Table 7) . Hypercholesterolaemia, hypertriglyceridaemia, and cigarette smoking were very common in all these seven centres. Influences such as excess relative body weight, hyperglycaemia, 
